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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to Sellers (US 5,189,601) have been 
considered and are persuasive. The rejections under Sellers have been withdrawn. 

Furthermore, upon further consideration the rejections under Brooks (US 
6,356,063) have been withdrawn as Brooks disclosure of a DAC is not a broadest 
reasonable interpretation of a memory. 

Applicant's arguments concerning Corsi (US 5,912,551) or Duffy (US 
2002/0171985), filed 10/15/07, have been fully considered but they are not persuasive. 

Applicant argues Corsi does not disclose an algorithm generator distinct from the 
duty cycle generator, digital counter and first comparator. However, Applicant's claim 
language does not require the algorithm generator be distinct from the duty cycle 
generator, digital counter and first comparator. The claim language algorithm generator 
is broad and only requires production of an algorithm, such as the controller disclosed 
by Corsi. 

Applicant further argues Corsi does not disclose an algorithm that determines the 
rate of change of modifying the duty cycle. However, since duty cycle is controlled, the 
rate of change of the duty cycle is controlled, therefore the rate of change of modifying 
the duty cycle must be determined. 

The duty cycle is changed as a function of Vref, Vck and Vout. Since Vref and 
Vck are normally fixed, the duty cycle is changed in response to Vout which changes 
due to the load, that is, the duty cycle is changed at a rate in response to the load. 
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Applicant argues Duffy does not disclose changing the frequency of alteration of 
the duty cycle. However, in Fig. 14 at time 1450, Duffy discloses turning on the power 
transistor uppers before they would turn on at the previous switching frequency up to 
time 1450. Therefore, Duffy has disclosed changing the frequency of alteration of the 
duty cycle at time 1450. Duffy has not simply extended the period since the individual 
phases have continued to discharge. Clearly the frequency of alteration has been 
changed, since the power transistors have turned on before the period of the old 
switching frequency has completed. 

Applicant further argues Duffy does not minimize a dip in the output. However, by 
turning the power transistors on immediately at time 1450, and not waiting for the 
original switching period to end before turning the power transistors on, Duffy has 
prevented a dip in the output voltage which would have occurred if the original switching 
period were allowed to complete before turning on the power transistors. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S,C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 2 is rejected under 35 U.S.C. 102(b) as being anticipated by Corsi (US 
5,912,551). 
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A digital control system for controlling a switch (Fig. 1 10) of a voltage converter, 
comprising: 

a duty cycle generator (Fig. 1 22 and Fig. 2 46,44) that provides a duty cycle 
[on/off time to gate of power switch] for the switch (Fig. 110); 

a digital counter [Fig. 1 20 is depicted as a counter, but only flip flops 40 and 42 
in Fig. 2 create the counter] that stores a plurality of entries [two bit counter shown], 
wherein each entry (Fig. 2 Q1z,Q2) can be input [input to 46] to the duty cycle generator 
(Fig. 1-2 46,44,22) for modifying the duty cycle [gate signal on/off time] in response to a 
varying load [change in load causes Vout to deviate from Vref, which changes the 
count]; 

a first comparator (Fig. 1 28) that compares an output voltage (Fig. 1 Vout) to a 
reference voltage (Fig. 1 Vref); and 

an algorithm generator (Fig. 1 20-32) producing an algorithm that determines the 
rate of change [duty cycle changed at rate in response to load] of for modifying the duty 
cycle; 

wherein if the first comparator (Fig. 1 28) detects that the output voltage is higher 
than the reference voltage, the algorithm generator [signal Vcom] affecting the input of 
entries from the digital counter [counter reset] into the duty cycle generator, thereby 
adjusting the rate of change for modifying the duty cycle of the switch [switching 
prevented]. 
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Claims 7 and 17-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Duffy (US 2002/0171985). 

With respect to Claim 7, Duffy discloses method for producing a desired output 
voltage (Fig. 12 Vo) comprising: 

storing in memory (Fig. 8 730), an indication [error voltage used to generate duty 
cycle] of a duty cycle [on/off time of power switch] needed for a varying load (Fig. 6 
530); monitoring the load (Fig. 6 VSENP.VSENN.ATRHC.ATRLC); 

altering the duty cycle (on/off switching of power switches) at a first frequency 
(Fig. 14 initial frequency in which transient support (Fig. 6 540) is not used) to produce 
the desired output voltage (Fig. 6 572) based upon the indication; and 

if a change in the load is detected (Fig. 9 910 comparator detect outside of 
window), changing the frequency (Fig. 14 period extended after load changes at 1450) 
of alteration of the duty cycle; 

wherein if the load increases (Fig. 14 1450), the frequency of alteration is 
increased (Fig. 6 540 quickly activates switches), thereby minimizing a dip in the output 
voltage [increased output current minimized output voltage drop]. 

With respect to Claim 17, Duffy discloses the method of claim 7 wherein 
monitoring the load (Fig. 6 530) comprises usage of two (Fig. 9 910) or more 
comparators. 

With respect to Claim 18, Brooks discloses the method of claim 17 wherein the 
two (Fig. 6 602,604) or more comparators each have a different reference (Fig. 6 
Vref+Ab1,Vref-Ab1). 
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With respect to Claims 19-21, Duffy discloses a voltage converter. See claims 7 
and 1 7-1 8 for item matching. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Corsi (US 
5,912,551) in view of Ogasawara (US 6,377,428). 

With respect to Claim 3, Corsi discloses the system of claim 2. Corsi does not 
disclose a second comparator. Ogasawara teaches an overcurrent comparator (Fig. 1 
CMP1) for controlling a switch of voltage converter. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to use a second comparator with a 
different voltage reference. The reason for doing so is for "detecting an abnormality" 
(Ogasawara column 1 line 10), such as an overcurrent, undercurrent, overvoltage or 
undervoltage. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry Behm whose telephone number is 571-272-8929. 
The examiner can normally be reached on 7:00 am - 3:00 pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on (571 ) 272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. V 
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